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EXPERIMENTAL SECTION

General Considerations. All reactions were carried out under an atmosphere of
argon using standard Schlenk techniques unless otherwise noted. Column chromatog-
raphy was carried out on silica gel (300400 mesh) using a forced flow of eluent at
0.3-0.5 bar pressure. For TLC, silica gel GF254 was used and visualized by
fluorescence quenching under UV light. Solvents were dried according to the standard
procedure and were distilled prior to use.

'H NMR, °C NMR, "F NMR spectra were recorded at 400 MHz spectrometers.
The chemical shifts for '"H NMR were recorded in ppm downfield from
tetramethylsilane (TMS) with the solvent resonance as the internal standard (2.05 ppm
for CD;COCD; or 7.26 ppm for CDCls). The chemical shifts for BC NMR were
recorded in ppm downfield using the central peak of CDCl; (77.16 ppm) or
CD;COCD; (29.84 ppm) as the internal standard. Coupling constants (J) are reported
in Hz and refer to apparent peak multiplications. The abbreviations s, d, t, g, and m
stand for singlet, doublet, triplet, quartet, and multiplet in that order. All C NMR
spectra were proton decoupled.

Experimental Section.

3 4
CO5R COsR 0) N COQR4
SUS TX
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) 4 R1 COQR
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R'=Alkyl; R2=H
General Procedure for the Cyclization of Alkynes with Aliphatic Amines.

Terminal alkyne (0.5 mmol for monamine, 1.0 mmol for diamine) and aliphatic
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amines (0.5 mmol) were mixed in wet EtOH (2 ml) under argon atmosphere. The
solution was stirred at room temperature for 24 h. Subsequently, dialkyl acetylene
dicarboxylate (0.5 mmol for monamine, 1.0 mmol for diamine) was added and the
solution was stirred at 78 °C under argon atmosphere. After completion of the reaction
(as monitored by TLC), the solvent was removed under reduced pressure and the
resulting residue was subjected to silica gel chromatography or recrystallized to give

the desired product.

4
COzR 9) N C02R4
RI-NH, + | N~
. R CO,R*
COzR C02R4

General Procedure for the Cyclization of Alkyne with Aromatic Amines.
A solution of aromatic amine (0.5 mmol), dialkyl acetylene dicarboxylate (1 mmol)
and wet ethanol (2 mL) were stirred vigorously at room temperature for 10 min. Then
the mixture was heated for 24 h. The progress of reaction was monitored by TLC
(ether/ethyl acetate = 2:1). The solvent was removed under reduced pressure; the
resulting residue was purified by silica gel chromatography. Further purification was

done by recrystallization in mixture of ether/ethyl acetate (4:1).

Analytical Data O 3-Ethyl  4-methyl

1-methyl-6-0xo0-1,6-dihydropyridine-3,4-dicarboxylate (4aa): white solid; 80.3 mg;
67% yield; mp 146 — 149 °C; "H NMR (400 MHz, CDCls) & 8.10 (s, 1H), 6.47 (s, 1H),
4.22 (s, 2H), 3.84 (s, 3H), 3.53 (s, 3H), 1.26 (s, 3H); °C NMR (100 MHz, CDCls) &

166.7, 163.1, 161.9, 144.3, 144.1, 118.2, 107.3, 63.5, 52.9, 38.2, 14.2; HRMS (Q-TOF,
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m/z) calcd for C;;H3NOsNa [MJrNa]+ 262.0691, found 262.0701.

@)

o N O/

~_N.~ o~
© 3-Ethyl 4-methyl

1-ethyl-6-0x0-1,6-dihydropyridine-3,4-dicarboxylate (4ab): white solid; 104 mg;
83% yield; mp 67 — 68 °C; '"H NMR (400 MHz, CDsCOCD3) & 8.43 (s, 1H), 6.42 (s,
1H), 4.23 (s, 2H), 4.08 (s, 2H), 3.84 (s, 3H), 1.34 (s, 3H), 1.29 (s, 3H); *C NMR (100
MHz, CD;COCDs) 6 166.9, 163.5, 161.5, 145.3, 118.4, 107.4, 61.7, 52.9, 46.0, 14.6,
14.4; HRMS (Q-TOF, m/z) calcd for C;2H;sNOsNa [MJrNa]+ 276.0848, found

276.0853.

0

0) N O/

SN O~
© 3-Ethyl 4-methyl

6-oxo-1-propyl-1,6-dihydropyridine-3,4-dicarboxylate (4ac): oil; 119 mg; 89%
yield; "H NMR (400 MHz, CDsCOCD;)  8.41 (s, 1H), 6.43 (s, 1H), 4.24 — 4.21 (m,
2H), 4.03 —4.01 (m, 2H) , 3.99 — 3.84 (m, 3H), 1.76 (d, J = 7.2 Hz, 2H), 1.28 (t, J =
6.9 Hz, 3H), 0.94 (t, J = 7.3 Hz, 3H); >*C NMR (100 MHz, CD;COCD3) & 167.1,
163.9, 161.6, 145.5, 144.8, 118.5, 107.1, 61.5, 52.9, 52.1, 22.9, 14.4, 11.1; HRMS

(Q-TOF, m/z) caled for C3H;7NOsNa [M+Na]" 290.0997, found 290.1004.

o 3-Ethyl 4-methyl
1-cyclopropyl-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4ad): white solid;
104.6 mg; 79% yield; mp 115 — 116 °C; 'H NMR (400 MHz, CD;COCD3) § 8.20 (s,
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1H), 6.39 (s, 1H), 4.24 (g, J = 6.5 Hz, 2H), 3.84 (s, 3H), 3.43 — 3.34 (m, 1H),
1.29 (t, J = 6.4 Hz, 3H), 1.11 (d, J = 6.0 Hz, 2H), 0.98 (s, 2H); *C NMR (100 MHz,
CD;COCD;) 6 167.4, 164.1, 162.1, 144.8, 144.7, 118.3, 106.7, 61.7, 52.9, 33.6, 14.4,
6.9; HRMS (Q-TOF, m/z) calcd for C;3H;sNOsNa [MJrNa]+ 288.0855, found

288.0848.

0

@) N O/

NN N~ O\/
© 3-Ethyl 4-methyl

1-butyl-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4ae): oil; 109.6 mg; 78%
yield; "H NMR (400 MHz, CD;COCDs) & 8.39 (s, 1H), 6.41 (s, 1H), 4.22 (m, 2H),
4.03 (s, 2H), 3.82 (s, 3H), 1.71 (s, 2H), 1.34 (s, 2H), 1.26 (s, 3H), 0.92 (s, 3H); "°C
NMR (100 MHz, CDsCOCD;) & 167.29, 163.9, 160.6, 145.5, 144.8, 118.4, 107.2,
61.7, 52.9, 50.4, 31.8, 20.3, 14.4, 13.9; HRMS (Q-TOF, m/z) calcd for C,4H;oNOsNa

[M+Na]" 304.1161, found 304.1153.

O
@) XN o~
N~ (OGP
(T

1-cyclohexyl-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4af): white solid;

3-Ethyl 4-methyl

106.3 mg; 69% yield; mp 77 — 78 °C; 'H NMR (400 MHz, CD;COCD3) & 8.31 (s,
1H), 6.43 (s, 1H), 4.67-4.70 (t, J = 11.7 Hz, 1H), 4.24 (d, J = 3.3 Hz, 2H), 3.84 (s, 3H),
1.92 (d, J = 10.1 Hz, 4H), 1.70 (t, J = 11.3 Hz, 3H), 1.49 (dd, J = 24.3, 12.4 Hz, 2H),
1.28 (s, 4H); '*C NMR (100 MHz, CD;COCDs) & 167.4, 164.4, 161.1, 143.9), 141.5,

118.4,107.3, 61.7,56.2,52.9, 32.4, 26.4, 25.7, 14.4; HRMS (Q-TOF, m/z) calcd for
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C16H,/NOsNa [M+Na]" 330.1317, found 330.1310.

O
O N O/
N~ o~
F (@]

1-(2-fluorobenzyl)-6-oxo0-1,6-dihydropyridine-3,4-dicarboxylate (4ag): white solid;

3-Ethyl 4-methyl

114.7 mg; 69% yield; mp 106 — 117 °C; '"H NMR (400 MHz, CD3;COCD3) & 8.52 (s,
1H), 7.35 (t, J = 6.4 Hz, 2H), 7.16 (dd, J = 15.4, 8.1 Hz, 2H), 6.48 (s, 1H), 5.31 (s,
2H), 4.26 (q, J = 7.1 Hz, 2H), 3.84 (s, 3H), 1.28 — 1.25 (m, 3H); *C NMR (100 MHz,
CD;COCDs) & 167.1, 163.8, 163.0, 161.5, 160.2, 145.7, 145.1, 131.1, 131.0, 125.3,
118.7, 116.3, 107.7, 61.8, 52.9, 47.94, 47.90, 14.4; 19F NMR (377 MHz, CD;COCD3)
§ -119.4; HRMS (Q-TOF, m/z) calcd for C;7H;¢FNOsNa [M+Na]" 356.0910, found

356.0897.

0]
@) N o~
N~ o~
Cl (0]

1-(2-chlorobenzyl)-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4ah): white solid;

3-Ethyl 4-methyl

141.4 mg; 81% yield; mp 114 — 115 °C; '"H NMR (400 MHz, CD3;COCD3) & 8.47 (s,
1H), 7.45 (s, 1H), 7.31 (s, 2H), 7.20 (s, 1H), 6.50 (s, 1H), 5.32 (s, 2H), 4.19-4.21 (d, J
= 6.8 Hz, 2H), 3.84 (s, 3H), 1.23 (s, 3H); °C NMR (100 MHz, CD;COCD3) § 166.9,
163.6, 161.4, 145.7, 145.6, 145.2, 134.2, 133.8, 130.49, 130.44, 0, 118.8, 107.6, 61.8,
53.0, 51.2, 14.4; HRMS (Q-TOF, m/z) caled for C17;H;sCINOsNa [M+Na]™ 372.0615,

found 372.0631.
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1-(4-chlorobenzyl)-6-oxo0-1,6-dihydropyridine-3,4-dicarboxylate (4ai): white solid;

3-Ethyl 4-methyl

128.9 mg; 74% yield; mp 132 — 133 °C; '"H NMR (400 MHz, CD;COCDs) & 8.55 (s,
1H), 7.41 (dd, J = 19.1, 7.3 Hz, 4H), 6.50 (s, 1H), 5.27 (s, 2H), 4.23 (d, J = 6.0 Hz,
2H), 3.85 (s, 3H), 1.26 (t, J = 6.4 Hz, 3H); °C NMR (100 MHz, CD;COCD3) & 166.6,
163.6, 161.5, 145.4, 145.1, 136.2, 134.2, 130.7, 129.5, 118.9, 107.9, 61.8, 53.0, 52.5,
14.4; HRMS (Q-TOF, m/z) caled for C;7H;sCINOsNa [M+Na]" 372.0615, found

372.0631.

O
(@) SN O/
N~ OV
/O (@]

1-(2-methoxybenzyl)-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4aj): white

3-Ethyl 4-methyl

solid; 135.5 mg; 80% yield; mp 119 — 120 °C; 'H NMR (400 MHz, CDsCOCD3) &
8.51 (s, 1H), 7.31 (s, 2H), 7.03 (d, J = 6.3 Hz, 1H), 6.93 (s, 1H), 6.43 (s, 1H), 5.16 (s,
2H), 4.23 (d, J = 2.4 Hz, 2H), 3.89 (s, 3H), 3.83 (s, 3H), 1.28 (s, 3H); °C NMR (100
MHz, CD;COCDs) 88 167.2, 164.0, 161.6, 158.2, 146.2, 144.5, 131.7, 130.7, 121.3,
118.4, 111.6, 107.2, 61.7, 49,3, 14.4; HRMS (Q-TOF, m/z) calcd for C;sH;oNOgNa

[M+Na]" 368.1110, found 368.1100.
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1-(3-methoxybenzyl)-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4ak): white

3-Ethyl 4-methyl

solid; 124.2 mg; 72% yield; mp 66 — 67 °C; "H NMR (400 MHz, CD;COCD3) & 8.44
(s, 1H), 7.21 (d, T = 6.2 Hz, 1H), 6.93 (d, J = 9.9 Hz, 1H), 6.89 (s, 1H), 6.82 (s, 1H),
6.47 (s, 1H), 5.19 (s, 2H), 4.15 (s, 2H), 3.80 (s, 3H), 3.72 (s, 3H), 1.19 (s, 3H); "°C
NMR (100 MHz, CD;COCDs) & 167.2, 163.8, 161.6, 160.9, 145.3, 144.9, 138.7,
130.7, 120.8, 118.8, 111.4, 107.8, 61.8, 55.5, 52.9, 52.8, 14.4; HRMS (Q-TOF, m/z)

calcd for CigH;9NOgNa [MJrNa]+ 368.1110, found 368.1100

0o
iepeey
~o P NF O
O

1-(4-methoxybenzyl)-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4al): white

3-Ethyl 4-methyl

solid; 104.3 mg; 61% yield; mp 97 — 98 °C; "H NMR (400 MHz, CD3COCD3) & 8.43
(s, 1H), 7.31-7.34 (d, J = 8.7 Hz, 2H), 6.84-6.91 (d, J = 8.7 Hz, 2H), 6.44 (s, 1H), 5.13
(s, 2H), 4.14-4.19 (q, J = 7.1 Hz, 2H), 3.79 (s, 3H), 3.72 (s, 3H), 1.18-1.25 (t, J = 7.1
Hz, 3H); *C NMR (100 MHz, CDsCOCD;) & 167.2, 163.9, 161.7, 160.5, 145.1,
144.9, 130.6, 129.1, 118.8, 114.9, 107.7, 61.8, 55.5, 53.0, 52.5, 14.4; HRMS (Q-TOF,

m/z) calcd for C;gH ;9NOgNa [MJrNa]+ 368.1110, found 368.1098.
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1-(2-methylbenzyl)-6-ox0-1,6-dihydropyridine-3,4-dicarboxylate  (4am): white

3-Ethyl 4-methyl

solid; 120.7 mg; 74% yield; mp 122 — 123 °C; '"H NMR (400 MHz, CD3COCD3) &
8.31 (d, J = 5.2 Hz, 1H), 7.20-7.24 (d, J = 13.0 Hz, 3H), 7.04 (d, J = 5.3 Hz, 1H),
6.50-6.52 (d, J = 5.3 Hz, 1H), 5.26 (s, 2H), 4.18 (d, J = 12.4 Hz, 2H), 3.84-3.87 (d, J
= 5.3 Hz, 3H), 2.35 (d, J = 5.3 Hz, 3H), 1.22 — 1.25 (m, 3H); *C NMR (100 MHz,
CD;COCDs) & 166.1, 163.9, 161.8, 145.2, 131.4, 128.8, 128.3, 127.1, 118.6, 107.3,
61.8, 53.0, 50.6, 19.1, 14.3; HRMS (Q-TOF, m/z) calcd for C;3H;oNOsNa [M+Na]"

352.1161, found 352.1176.

O
@) N o~
N~ o~
(@)

1-(3-methylbenzyl)-6-oxo0-1,6-dihydropyridine-3,4-dicarboxylate  (4an):  white

3-Ethyl 4-methyl

solid; 129.2 mg; 79% yield; mp 118 — 119 °C; 'H NMR (400 MHz, CDsCOCD3) &
8.48 (s, 1H), 7.28 — 7.04 (m, 4H), 6.43 (s, 1H), 5.22 (s, 2H), 4.20-4.23 (s, 2H), 3.84 (s,
3H), 2.29 (s, 3H), 1.26 (s, 3H); *C NMR (100 MHz, CD;COCD3) & 167.1, 164.6,
162.2, 145.4, 137.2, 129.5, 125.9, 118.8, 107.8, 61.8, 52.98, 52.92, 21.3, 14.4; HRMS

(Q-TOF, m/z) calcd for C1sH;9NOsNa [M+Na]+ 352.1161, found 352.1176.
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1-(4-methylbenzyl)-6-oxo0-1,6-dihydropyridine-3,4-dicarboxylate  (4a0): white

3-Ethyl 4-methyl

solid; 127.6 mg; 78% yield; mp 128 — 129 °C; 'H NMR (400 MHz, CD;COCD3) &
8.47 (s, 1H), 7.28-7.30 (d, J = 8.0 Hz, 2H), 7.16-7.18 (d, J = 7.9 Hz, 2H), 6.49 (s, 1H),

5.22 (s, 2H), 4.19-4.21 (q, J = 7.1 Hz, 2H), 3.84 (s, 3H), 2.29 (s, 3H), 1.24-1.27 (t, J =
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7.1 Hz, 3H); *C NMR (100 MHz, CD;COCDs) & 166.7, 163.7, 161.3, 145.3,
144.9, 138.5, 134.3, 130.2, 129.0, 118.8, 107.5, 61.7, 52.9, 52.7, 21.0, 14.4; HRMS

(Q-TOF, m/z) calcd for C1sH;9NOsNa [M+Na]+ 352.1161, found 352.1167.

(@]
@) XN O/\
N~ o~

(0]

1-(4-methylbenzyl)-6-ox0-1,6-dihydropyridine-3,4-dicarboxylate  (4ap): white

Diethyl

solid; 116.5 mg; 68% yield; mp 121 — 122 °C; 'H NMR (400 MHz, CD3COCD3) &
8.46 (s, 1H), 7.28-7.30 (d, J = 8.0 Hz, 2H), 7.17-7.19 (d, J = 7.9 Hz, 2H), 6.48 (s, 1H),
5.22 (s, 2H), 4.31 (q, J = 7.1 Hz, 2H), 4.22 (q, J = 7.1 Hz, 2H), 2.30 (s, 3H), 1.31 (t, J
= 7.1 Hz, 3H), 1.26 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CD;COCDs) & 166.1,
163.9, 161.7, 145.27, 145.23, 138.5, 134.3, 130.2, 128.9, 118.8, 107.8, 62.4, 61.7,
52.6, 21.0, 14.4, 14.2; HRMS (Q-TOF, m/z) caled for C;oH;;NOsNa [M+Na]+

366.1317, found 366.1311.

O
O N O/
N~ o~
O

1-benzyl-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4aq): white solid; 146.7

3-Ethyl 4-methyl

mg; 93% yield; mp 130 — 131 °C; '"H NMR (400 MHz, DMSO) & 8.67 (s, 1H),
7.28-7.35 (dd, J = 17.2, 6.8 Hz, 5H), 6.58 (s, 1H), 5.23 (s, 2H), 4.18-4.24 (q, J = 7.1
Hz, 2H), 3.80 (s, 3H), 1.18-1.26 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, DMSO) &

167.5,164.2, 161.9, 146.5, 145.0, 137.6, 130.0, 129.1, 129.0,
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118.9, 107.5, 62.4, 54.0, 532, 15.3; HRMS (Q-TOF, m/z) caled for

Cy7H;7NOsNa [M+Na]" 338.1004, found 338.1020.

o)
O
0P O

O Dimethyl

1-benzyl-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate (4ar): white solid; 115.9 mg;

77% yield; mp 125 — 127 °C; '"H NMR (400 MHz, CD3;COCDs) & 8.49 (s, 1H), 7.42 —

7.29 (m, 5H), 6.50 (s, 1H), 5.27 (s, 2H), 3.84 (s, 3H), 3.75 (s, 3H); *C NMR (100

MHz, CD;COCDs) § 167.1, 163.8, 161.7, 145.4, 145.0, 137.3, 129.6, 128.9, 128.8,

118.9, 107.4, 53.03, 53.00, 52.4.; HRMS (Q-TOF, m/z) calcd for C;¢H;sNOsNa

[M+Na]" 324.0848, found 324.0843.

SO
3-Ethyl 4-methyl

1-(naphthalen-1-ylmethyl)-6-oxo-1,6-dihydropyridine-3,4-dicarboxylate  (4as):
white solid; 174 mg; 95% yield; mp 117 — 119 °C; '"H NMR (400 MHz, CD;COCD3)
§ 8.34 (s, 1H), 8.11 (d, J = 7.9 Hz, 1H), 7.94-7.98 (dd, J = 15.7, 8.0 Hz, 2H), 7.61 —
7.51 (m, 3H), 7.39-7.40 (d, J = 6.9 Hz, 1H), 6.58 (s, 1H), 5.76 (s, 2H), 4.12-4.18 (q, J
= 7.0 Hz, 2H), 3.85 (s, 3H), 1.17-1.20 (t, J = 7.0 Hz, 3H).; °C NMR (100 MHz,
CDs;COCDs) 6 167.1, 163.7, 161.7, 144.9, 144.6, 129.81, 129.80, 129.73, 129.70,
127.13, 127.1, 123.9, 118.7, 107.7, 61.7, 53.0, 49.8, 14.3; HRMS (Q-TOF, m/z) calcd

for C,;H9NOsNa [MJrNa]+ 388.1161, found 388.1158.
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1,1'-(butane-1,4-diyl)bis(6-oxo-1,6-dihydropyridine-3,4-dicarboxylate) (4at):

3-Diethyl 4-dimethyl

white solid; 0.305 mg; 61% yield; mp 216 — 217 °C; "H NMR (400 MHz, CDCl;) &

8.11 (s, 2H), 6.51 (s, 2H), 4.26-4.28 (d, J = 6.6 Hz, 4H), 4.01 (s, 4H), 3.88 (s, 6H),

1.79 (s, 4H), 1.32 (d, J = 26.7 Hz, 6H); *C NMR (100 MHz, CDCl3) & 166.5, 163.0,

161.5, 144.1, 143.5, 118.7, 107.8, 61.6, 53.0, 49.8, 26.1, 14.2; HRMS (Q-TOF, m/z)

calcd for Cy4HpsN>Oq9Na [MJrNa]+ 527.1642, found 527.1649.

OﬁCOQMe

Etozcji\/[\/'\‘ ZNco,Et
NS

MeO,C o)

1,1'-(ethane-1,2-diyl)bis(6-oxo-1,6-dihydropyridine-3,4-dicarboxylate) (4au):

3-Diethyl 4-dimethyl

white solid; 141 mg; 30% yield; mp 214 — 215 °C; '"H NMR (400 MHz, CDCl3) &
7.91 (s, 2H), 6.56 (s, 2H), 4.32 (s, 4H), 4.22-4.27 (q, J = 7.1 Hz, 4H), 3.88 (s, 6H),
1.27-1.31 (t, J = 7.1 Hz, 6H); °C NMR (100 MHz, CDCls) & 166.4, 162.4, 161.5,
144.9, 143.5, 118.7, 108.4, 61.8, 53.1, 48.8, 14.2; HRMS (Q-TOF, m/z) calcd for
C2,H24N2010Na [M+Na]" 499.1329, found 499.1335.

oﬁcozr\ne

N~
Ph CO,Et

6-ox0-1-phenyl-1,6-dihydropyridine-3,4-dicarboxylate (4av): white solid; 176 mg;

3-Ethyl 4-methyl

28% yield (2 mmol); mp 123 — 124 °C; 'H NMR (400 MHz, CDCl3) § 8.17 (s, 1H),

7.50 — 7.52 (m, 3H), 7.37 (s, 2H), 6.63 (s, 1H), 4.28 (d, J = 4.1 Hz, 2H), 3.93 (s, 3H),
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1.30 (t, J = 12.9 Hz, 3H); *C NMR (100 MHz, CDCls) & 166.6, 162.6, 161.3,
144.0,139.4, 129.7, 126.3, 119.6, 107.6, 61.6, 53.1, 14.2; HRMS (Q-TOF, m/z) calcd

for C1sH;sNOsNa [M+Na]™ 324.0848, found 324.0846.

0o Trimethyl

6-o0x0-1-phenyl-1,6-dihydropyridine-2,3,4-tricarboxylate  (5aa): white solid;
138mg; 83% yield; mp 112 — 113 °C; '"H NMR (400 MHz, CDCl3) & 7.48 (d, J = 8.0
Hz, 3H), 7.25 (d, J = 8.1 Hz, 2H), 6.84 (s, 1H), 3.91 (s, 3H), 3.80 (s, 3H), 3.48 (s, 3H);
C NMR (100 MHz, CDCl;) 6 165.6, 163.5, 161.2, 160.5, 145.6, 143.1, 136.2, 129.9,
129.3, 128.1, 121.3, 106.6, 53.1, 53.0, 52.9; HRMS (Q-TOF, m/z) calcd for

C;7H;sNO;Na [M+Na]" 368.0746, found 368.0740.

0o Trimethyl

6-ox0-1-o0-tolyl-1,6-dihydropyridine-2,3,4-tricarboxylate (5ab): white solid; 131.1
mg; 73% yield; mp 113 — 114 °C; 'H NMR (400 MHz, CDCl3) § 7.35-7.37 (dt, J =
8.0 Hz, 3H), 7.27 (d, J = 7.2 Hz, 1H), 6.83 (s, 1H), 3.92 (s, 3H), 3.79 (s, 3H), 3.46 (s,
3H), 2.16 (s, 3H); °*C NMR (100 MHz, CDCls) & 165.7, 163.4, 161.1, 159.8, 145.8,
143.4, 136.5, 135.6, 135.4, 131.0, 130.2, 127.9, 126.7, 121.0, 106.3, 53.1, 52.9, 52.8,
17.4; HRMS (Q-TOF, m/z) caled for C;gH;;NO;Na [M+Na]" 382.0903, found

382.0908.
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ol Trimethyl

6-ox0-1-m-tolyl-1,6-dihydropyridine-2,3,4-tricarboxylate (5ac): white solid; 137.7
mg; 74% yield; mp 134 — 135 °C; "H NMR (400 MHz, CDCl;) & 7.36 (t, J = 7.7 Hz,
1H), 7326-7.28 (d, J = 7.7 Hz, 1H), 7.04 — 7.05 (m, 2H), 6.83 (s, 1H), 3.91 (s, 3H),
3.80 (s, 3H), 3.50 (s, 3H), 2.39 (s, 3H); °C NMR (100 MHz, CDCl;) & 165.7, 163.6,
161.3, 160.6, 145.6, 143.1, 139.5, 136.1, 129.1, 128.5, 124.9, 121.3, 106.5, 53.1, 53.0,
52.9, 21.2; HRMS (Q-TOF, m/z) caled for C;sH;7NO7Na [M+Na]" 382.0903, found

382.0912.

o Trimethyl
6-oxo-1-p-tolyl-1,6-dihydropyridine-2,3,4-tricarboxylate (5ad): white solid; 168.8

mg; 90% yield; mp 124 — 125 °C; 'H NMR (400 MHz, CDCl3) § 7.27-7.29 (d, J = 8.0
Hz, 2H), 7.11-7.13 (d, J = 8.1 Hz, 2H), 6.83 (s, 1H), 3.92 (s, 3H), 3.80 (s, 3H), 3.52 (s,
3H), 2.40 (s, 3H); °C NMR (100 MHz, CDCl3) § 165.7, 163.6, 161.4, 160.9, 145.6,
143.2, 140.2, 133.6, 130.1, 127.8, 121.3, 106.6, 53.2 53.1, 53.0, 21.3; HRMS (Q-TOF,

m/z) calcd for C;3H;7NO;Na [MJrNa]+ 382.0903, found 382.0906.

0 Trimethyl
1-(4-fluorophenyl)-6-oxo-1,6-dihydropyridine-2,3,4-tricarboxylate (5ae): white
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solid; 134.7 mg; 71% yield; mp 160 — 162 °C; '"H NMR (400 MHz, CDCl;) &
7.23-7.27 (d, J = 8.0 Hz, 2H), 7.17-7.19 (d, J = 8.1 Hz, 2H), 6.81 (s, 1H), 3.92 (s, 3H),
3.81 (s, 3H), 3.55 (s, 3H); °C NMR (100 MHz, CDCl;) & 165.6, 164.3, 163.5, 161.8,
161.3, 160.6, 145.6, 143.3, 132.1, 130.3, 130.2, 121.4, 116.7, 116.4, 106.8, 53.28,
53.026, 53.0; ’F NMR (377 MHz, CDCl3) & -110.6; HRMS (Q-TOF, m/z) calcd for

C7H,4FNO;Na [M+Na]" 386.0652, found 386.0644.

ol Trimethyl

1-(4-chlorophenyl)-6-oxo-1,6-dihydropyridine-2,3,4-tricarboxylate (5af): white
solid; 139.8 mg; 71% yield; mp 150 — 151 °C; '"H NMR (400 MHz, CDCl;) &
7.45-7.47 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.1 Hz, 2H), 6.83 (s, 1H), 3.92 (s, 3H), 3.81
(s, 3H), 3.56 (s, 3H); *C NMR (100 MHz, CDCl3) 6 165.5, 163.5, 161.2, 160.4, 145.3,
143.3, 136.1, 134.7, 129.7, 129.6, 121.5, 106.8, 53.3, 53.2, 53.0; HRMS (Q-TOF, m/z)

calcd for C17H4CINO;Na [MJrNa]+ 402.0356, found 402.0347.

o Trimethyl
1-(3-bromophenyl)-6-oxo-1,6-dihydropyridine-2,3,4-tricarboxylate (5ag): white

solid; 145.5 mg; 69% yield; mp 151 — 152 °C; '"H NMR (400 MHz, CDCl;) &
7.61-7.63 (d, J = 8.1 Hz, 1H), 7.39 (s, 1H), 7.45 (t, J = 8.0 Hz, 1H), 7.37 (d, J = 8.0
Hz, 1H), 6.84 (s, 1H), 3.92 (s, 3H), 3.81 (s, 3H), 3.56 (s, 3H); *C NMR (100 MHz,

CDCl) 6 165.5, 163.4, 162.3, 161.1, 160.3, 145.0, 143.2, 137.3, 131.3, 131.1, 130.4,
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127.1, 122.5, 121.6, 107.1, 53.3, 53.2, 53.0; HRMS (Q-TOF, m/z) calcd for

C17H145:,NO7Na [M+Na]" 445.9851, found 445.9858.

|
(e} O, (e}
\/\©\ o
N o~
o = O\
(e}

1-(4-ethoxyphenyl)-6-oxo0-1,6-dihydropyridine-2,3,4-tricarboxylate (5ah): white

Trimethyl

solid; 180.7 mg; 89% yield; mp 103 — 104 °C; '"H NMR (400 MHz, CDCl;) &
7.13-7.16 (d, J = 8.7 Hz, 2H), 6.94-6.96 (d, J = 8.7 Hz, 2H), 6.81 (d, J = 8.4 Hz, 1H),
4.06 — 4.08 (m, 2H), 3.91 (d, J = 8.7 Hz, 3H), 3.80 (d, J = 8.1 Hz, 3H), 3.54 (d, J =
7.5 Hz, 3H), 1.41 — 1.44 (m, 3H); °C NMR (100 MHz, CDCl5) 6 165.8, 163.6, 161.4,
160.9, 159.8, 146.2, 143.2, 129.2, 128.4, 121.1, 115.0, 105.9, 63.8, 53.2, 53.1, 52.9,
14.7; HRMS (Q-TOF, m/z) calcd for C;9H;9NOgNa [MJrNa]+ 412.1008, found

412.1015.

N
e
o = O\/

o

6-oxo-1-p-tolyl-1,6-dihydropyridine-2,3,4-tricarboxylate (5ai): oil; 126.7 mg; 63%

Triethyl

yield; "H NMR (400 MHz, CDCls) & 7.18-7.20 (d, J = 8.0 Hz, 2H), 7.04-7.06 (d, J =
8.0 Hz, 2H), 6.75 (s, 1H), 4.26-4.32 (q, J = 7.1 Hz, 2H), 4.15-4.21 (q, J = 7.1 Hz, 2H),
3.86-3.91 (d, J = 21.3 Hz, 2H), 2.31 (s, 3H), 1.27-1.29 (t, J = 7.1 Hz, 3H), 1.19-1.21
(d, J = 7.2 Hz, 3H), 0.88-0.92 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) &
165.2, 163.2, 160.8, 145.7, 143.6, 140.0, 133.7, 129.9, 128.0, 121.1, 106.8, 62.6, 62.3,

62.0, 29.6,21.2, 13.9, 13.8, 13.3; HRMS (Q-TOF, m/z) calcd for C,;H23NO7Na
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[M+Na]" 424.1372, found 424.1378.

o Trimethyl

1-(4-nitrophenyl)-6-oxo0-1,6-dihydropyridine-2,3,4-tricarboxylate  (5aj):  white
solid; 96.2 mg; 49% yield; mp 145-149 °C; 'H NMR (400 MHz, CDCl;) & 8.34-8.36
(d, T = 8.8 Hz, 2H), 7.46-7.48 (d, J = 8.8 Hz, 2H), 6.88 (s, 1H), 3.92 (s, 3H), 3.82 (s,
3H), 3.56 (s, 3H); °C NMR (100 MHz, CDCl3) & 165.3, 163.5, 161.1, 160.1, 148.5,
144.2, 143.4, 141.8, 129.7, 124.8, 122.1, 108.4, 53.6, 53.4, 53.3; HRMS (Q-TOF, m/z)

calcd for C17H;4N,O9Na [M+Na]+, 413.0597, found. 413.0591

o Trimethyl
6-oxo-1-(3-(trifluoromethyl)phenyl)-1,6-dihydropyridine-2,3,4-tricarboxylate

(5ak): white solid; 80.5 mg; 39% yield; mp 92-94 °C; '"H NMR (400 MHz, CDCls) &
7.74 (d, J = 7.9 Hz, 1H), 7.64 (t, J = 7.9 Hz, 1H), 7.54 (s, 1H), 7.50 (d, J = 8.1 Hz,
1H), 6.86 (s, 1H), 3.93 (s, 3H), 3.81 (s, 3H), 3.52 (s, 3H); °C NMR (100 MHz,
CDCls) 6 165.5, 163.5, 161.2, 160.4, 145.1, 143.5, 137.0, 132.1, 130.2, 129.9, 125.4,
125.1, 121.8, 107.6, 53.4, 53.3, 53.2; "”F NMR (377 MHz, CDCls) § -63.2; HRMS
(Q-TOF, m/z) caled for CsH4F3NO7Na [MJrNa]+ 436.0620, found 436.0607.

6-1 and 6-2: white solid; "H NMR (400 MHz, CDCl3) & 9.67 (s, 1H), 7.27 (s,
2H), 7.08 (s, 1H), 6.90 (d, J = 6.6 Hz, 2H), 5.39 (s, 1H), 3.73 (s, 3H), 3.68 (s, 3H); "°C

NMR (100 MHz, CDCls) 6 169.9, 164.9, 148.0, 140.3, 129.2, 124.3, 120.7, 93.6, 52.8,
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51.3.

D D-Trimethyl
6-o0x0-1-phenyl-1,6-dihydropyridine-2,3,4-tricarboxylate (D-5aa): white solid;
137.1 mg; 79% yield; mp 115-117 °C; "H NMR (400 MHz, CDCl3) & 7.47 (s, 3.00H),
7.25 (d, J = 4.4 Hz, 2.00H), 6.83 (s, 0.48H), 3.91 (s, 3.00H), 3.80 (s, 3.00H), 3.48 (s,

3.00H).

D D’-Trimethyl
6-o0x0-1-phenyl-1,6-dihydropyridine-2,3,4-tricarboxylate (D’-5aa): white solid;
180 mg (1 mmol); 51% yield; mp 121 — 122 °C; '"H NMR (400 MHz, CDCL3) & 6.83
(s, 0.17H), 3.92 (s, 2.99H), 3.80 (s, 3.02H), 3.48 (s, 3H); HRMS (Q-TOF, m/z) calcd

for C;7HgDgNO-Na [M+Na]+ 374.1123, found 374.1112.
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Elemental Composition Report

Page 1
Single Mass Analysis (displaying only valid results) H O
~ Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0 o -
Selected filters: None N
N A O~
. . 7~
Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) H @)
Elements Used:
C:0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1
4, ‘ 16:00.08
12092637 43 (1.113) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (43:44) 1: TOF MS ES+
100~ 262.0701 2.92e3
% 501.1509
263.0728 502.1512
] ' 349.1006 ‘
o 1961358 266.0805 % 7 369.2809  436.1189 | 5651354 g1g.5375 6923886  ,.0 o 7?4.2;?:
R A I A A T I R I A R A S I B IR R S T T T T
200 250 300 350 400 450 500 550 600 700 750
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
262.0701  262,0691 1.0 3.8 5.5 1.2 Cll H13 N O5 Na
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+  Elemental Composition Report ~ Page 1

Single Mass Analysis (displaying only valid results)
Tolerance =5.0 PPM / DBE: min= -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used: -

C.0-100 H:0-150 N:1-1 O:5-5 Na: 1-1

Fab 10:00:11
12120303 66 (1.666) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (66) 1: TOF MS ES+
1 276.0853 1.13e3

00-
%,
277.0877 352.1044 529.1797
. 3
. 268.9779 3014305 | 356.0876 4501449 | 530.1829 666.3643_ 1003482 783 5554 s
B L I L I O B B R I S R SN LSS RS ne a s Ly w e MM A- AL
200 250 300 350 400 450 500 550 600 650 700 750

Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

276.0853 276.0B48 0.5 1.8 5.5 4.0 Cl2z H15 N O5 Na
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Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid resulits) H Q
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0 @) AN pd
fi . @)
Selected filters: None
N~ O
Monoisotopic Mass, Even Electron lons N ~
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used: H O
C:0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1
4ac 16:26:27
12092638 54 (1.365) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (54) 1: TOF MS ES+
100~ 464.1561 1.68e3
% 290.0997
1 557.2080
465.1537
] 510.1911558 2110
291.0995 511.2248 |~
0 201435 2681500] 21404 4522118 | | { [ 633.2356 2672910 705 99357523558
S R D S A B S L DL LB L LI B L L B AL L BN B NN LIS SLRLEL S R
200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mbDa " PPM DRE i-FIT Formula
290.0997  290.1004 -0.7 -2.4 5.5 8.5 Cl3 H17 N 05 Na

S95
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Elemental Composition Report Page 1
. . . . H O '
Single Mass Analysis (displaying only valid results) o
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0 N o~
Selected filters: None NI o
Monoisotopic Mass, Even Electron lons ; H 0
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H:0-150 N:1-1 0O:5-5 Na: 141
4ad 16:41:50
12092639 31 (0.810) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (31:32) 1: TOF MS ES+
100- 288.0855 519
462.1504
%_
] 366.1432
] 250.0983 369.2697, . [463.1573
| 286.0889 : 553.1986
6 174.1590 s I , 508.47307°% 606.1217 6502773 788.6465
LI L T I I I L I I O L L L A I S UL AL I I I I I I R
200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa . PPM DRE i-FIT Formula

288.0855 288.0848 0.7 2.4 6.5 34.7 Ci3 H15 N O5 Na
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« Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid results) r
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0 00 o~
Selected filters: None H

z | o)
Monoisotopic Mass, Even Electron lons SN H
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) o
Elements Used:
C:0-100 H:0-150 N:1-1 0:55 Na:1-1
a.& 10:16:24
12120305 58 (1.476) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (57:64) 1: TOF MS ES+
304.1153 7.42e3
100-
475.2292
] 585.2265
o7 |
% ] 491.2235
586.2294
305.1109 sE51115 5242037 |
| : 468.1111 525.2146 |587.2593
oL 1869947  269.0027 206127077 " ; N BST.2184 g 4300 786.3519 B66.3454
B R A R AR MR RS LARAS AL MRS RANAS RRARS Aeassnaars snat T T T e T MYZ
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
304.1153  304.1161 -0.8 -2.6 5.5 6.2 Cl4 H19 N 05 Na
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" Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass

Page 1

Elements Used:

H @)
@) X O/
N~ O~
T

C:0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1
4 16:58:56
12092640 26 (0.675) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (26) 1. TOF MS ES+
330.1310 ' 784
100
| 637.2731
%— 308.1500
| 638.2651
3311388 407.2696 527.2718
§ . 408.3018 457.1542 539.2381 639.2715
2099277 288.0942 L l( R ’ Ll I 7143637 1213771
O e e e e e T T T e T e e MYZ
200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
330.1310 330.1317 -0.7 -2.1 6.5 7.9 Clé H21 N O5 Na
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+ Elemental Composition Report

Single Mass Analysis (displaying only valid resulits)
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 resuits within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-150 N:1-1 0:5-5 F:1-1 Na: 1-1

F
4a 10:23:04
12120306 53 (1.338) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (52:78) 1. TOF MS ES+
100- 356.0897 669.1788 3.43e4
o7 |
% 690.1965
357.0959
691.1865
i 269.0009 342.0739 |358.0932 438.0947 ' 675.164?
oL 185994 R : 5200880 602.0922 Ll e s
A A N N L A R A R L A RS A R RS LRSS AR RAN RAAS S RANSS REnes Eaey sy Lus e s Rt T T T T T T
150 200 250 300 350 400 450 500 550 600 650 70 750 | 800 850
Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

356.0897 356.0910 -1.3 -3.7 9.5 14.3 Cl7 H16 N 05 F Na
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Elemental Composition Report

Single Mass Analysis (displaying only valid resuits)
Tolerance =5.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

Page 1_.

H O
O N O/
N~ o~
Cl H 0]

C:0-100 H:0-150 N:1-1 0:5-5 Na: 1-1 Cl: 141
4afy 17:09:57
12092641 35 (0.881) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb {1,40.00 ); Cm (35:38) 1: TOF MS ES+
721.1335 5.20e3
100
723.1292
| 372.0631
%__
| 330.1283 3740587 724.1279
1 290.1046 / o 725.1129
] 375.0584 707.0845
o [174.1431.196.1328 2860770 | N 449.2007 5350804 6372135 | re.e 382.12320
R A A S RN RARRN RS LA A N T T T T T Pt et el ey
150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -200.0
Max imum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i~-FIT Formula
372.0631 372.0615 1.6 4.3 9.5 2.1 Cl7 H16 N 05 Na Cl
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Elemental Composition Report

Page 1
Single Mass Analysis (displayin_g only valid results) H o
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0 cl O A .
Selected filters: None ©
N~ O NG
Monoisotopic Mass, Even Electron lons H O
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C.0-100 H:0-150 N:1-1 0:5-6 Na:1-1 CI: 1-1
4ap 17:19:26
12092642 12 (0.289) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (12:13) 1: TOF MS ES+
100~ 372.0631 1.46e3
%_
] 374.0691
[
721.1191
330.1381 386.0803 724 1279
oL 1870108 269.01112881000 | | | 454.0723 536.0894 606.1953 633.1314 “‘ .
SRR VAR AR SRR AR S R S R AR S R AR SRR A S SRS AR AR AR AR RN LS AN
150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
372.0631  372.0615 1.6 4.3 9.5 2.1 Cl7 H16 N 05 Na Cl
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" Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)

H O
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0 o _
Selected filters: None @ N o
N~ ONGd
Monoisotopic Mass, Even Electron lons \ 4
O

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) _-
Elements Used:
C:0-100 H:0-150 N:1-1 0:6-6 Na: 1-1

4a 17:27:39
12592643 56 (1.450) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (55:56) 1: TOF MS ES+
100- 713.2386 4.43e3

%- 368.1100 714.2449

369.1121 715.2520
< 200.1146 490974 4501035 532.1115 564.1967 603.2330699.2386 |- 795.2437
011741436 196.1335 [ : Y TR a. 3T
I A I I B I S A AR R N R A R LA SRR R AR RS SRS A L RAN RARAS EaR s s
150 200 250 300 35 400 450 500 550 600 650 700 750 800

Minimum: ~-200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

368.1100 368.1110 -1.0 -2.7 9.5 1.3 Cl8 H19 N O6 Na
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' Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid results) o T 1
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0 N o~
Selected filters: None o N A~ O~
Monoisotopic Mass, Even Electron lons H O

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H:0-150 N:1-1 0:6-6 Na:1-1

4aK 17:35:45
12092644 48 (1.205) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (48:49) 1: TOF MS ES+
. 368.1100 ' 1.90e3
100
%_
‘ 369.1224 713.2243
1 i 714.2449
1174.1578  288.0927 3304391 | (oo 1373 4441299 547 1883564.20955882342  699.2520 |
A1 (L AR ? ,728.2920
0N""l""L"“!"”\"”\""T”"I"‘i""l""""l""I""l'”'l'"'I"‘i'l""l""l'"'I”“I””T"“!'"'E""I""Wmlz
200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

368.1100 368.1110 -1.0 -2.7 9.5 2.4 Cl8 H19 N 06 Na
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Elemental Composition Report Page 1
0
Single Mass Analysis (displaying only valid resuits) o o i P
Tolerance =5.0 PPM / DBE: min = -200.0, max = 200.0 d @ Ny o
Selected filters: None N A\ O
H O

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-150 N:1-1 0:6-6 Na: 1-1

4a) 17:50:38
12092645 67 (1.741) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (86:67) 1: TOF MS ES+
368.1098 1.64e3
100-
%ﬁ
369.1118
] 370.0843 713.2382
0 187.0112 313.9847 366.1405 ° 450.1261 532.0864 614.1054 7151940 795.1380
A A S R D B S A SR RN AR RASASRARSRRR s e s na s s R R SR AL L A L L
200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

368.1098 368.1110 -1.2 -3.3 9.5 36.2 Cl8 H19 N 06 Na
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Elemental Composition Report Page 1

H @] )
Single Mass Analysis (displaying only valid results) NN v
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0 N o .
Selected filters: None 2 ahd

H @]

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C.0-100 H:0-150 N:1-1 0O:5-5 Na:1-1

4am 09:17:43
12092700 65 (1.658) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (64:77) 1: TOF MS ES+
681.2426 ’ 1.57e4
100
352.1176
% 682.2401 1010.3589
349.0949 3.1179 1011.3683
ol 667.2280 | O 2200 867.1672 1012.3783
1741505 2000026 || 4341150 goq 555, 290 1 763.2512 857. 1 10s23812
0 |v]n|y|\‘r|rr|;JF||[L|x|Lvvlvarruwl‘u|||||‘|‘||E7|r*|T|"iVV|;1l|T|1r‘|’1||v[v||\‘1||1v{vv*rlll|v|]|vlvv|vrlvwlvvv‘vv| m,z
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc., Mass mDa PPM DBE i-FIT Formula

352.1176 352.11e6l 1.5 4.3 9.5 28.7 €18 H1S9 N O5 Na
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' Elemental Composition Report

Single Mass Analysis (displaying only valid resulits)
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all resuits (up to 1000) for each mass)
Elements Used:

Page 1

H O
O S O/’
N A O G
H O

C:0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1
4an 09:24:38
12092701 34 (0.863) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (15:34) 1: TOF MS ES+
681.2426 ’ 1.36e4
100
| 1010.3589
| 352.1176 1011.3683
% 682.2401 :
1012.3783
oL 1981301 2001026 ||  434.1263 469.2175 i esraert {4 4474 4000
LA B L A L L L S L L B I 0 . . Bty . 2
200 300 400 500 600 700 800 200 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
352.1176 352.1161 1.5 4.3 9.5 16.6 Cl8 H19 N 05 Na
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' Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid resuits)

H O
Tolerance =5.0 PPM / DBE: min = -200.0, max = 200.0 0 P .
Selected filters: None \@ N0
N~ O~
H O

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-150 N:1-1 0:5-5 Na: 1-1

4a0 09:31:14
12092702 72 (1.829) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1 .00); Sb (1,40.00 ); Cm (65:77) 1: TOF MS ES+
100- 352.1167 681.2409 1.09e4
1 1010.3735
%o 682.2525
] 349.1041 g @0113829
~353.1170 g
’ 697.2186
] 290.1019 .368.0963 667.2264 | - 763.2493 006.3622 101 2.3929
196.1372 <77 7 l 516.??92 N ﬂ : |, 10273784 11753798
0 YT‘vv“lvilyxiv:]rr\vl[vvwv [vvv]vv1v'fr<vv]ll:l]ll‘llllf‘xl!i|l II‘FLrI|'FIIFrFIII|J7¥r’!\\k\\‘VVIVJ!I\][\]IVLIl!V'\;VVVVmlz
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

352.1167 352.1161 0.6 1.7 9.5 35.7 Cl8 H19 N 05 Na
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* Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)

Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0

Selected filters: None /@AN
Monoisotopic Mass, Even Electron lons

12 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-150 N:1-1 O:5-5 Na: 11

18:01:47
12?92647 77 {1.963) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (76:77) 1: TOF MS ES+
100, 709.2647 1.10e3
366.1311
% 7/10.2969
367.1408
. 711.2724
. ‘ 349.0880 ’
0 140.1278 v 448.2315[ ?30.11?9 791 3197 857 6702 105214702 ?395'4r4n7/§
I A I L L L B L o L B L I B I L B s e e A B e e s e
200 300 400 500 600 700 800 900 1000 1100 1200 1300
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mba PPM DBE i-FIT Formula
366.1311 366.1317 -0.6 -1.6 9.5 6.7 Cl% H21 N O5 Na

S108
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' Elemental Composition Report Page 1

-

Single Mass Analysis (displaying only valid results)

H (@)
Tolerance = 50.0 PPM / DBE: min =-200.0, max = 200.0 NN .
Selected filters: None @
NN—= O~
H (@)

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C.0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1

‘ag 4015 09:49:49
12092704 37 (0.967) AM (Top.4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (35:38) 1: TOF MS ES+
100- 338.1020 ' 5.70e3
%_
339.1021
653.2051
i 366.1368 654.2232
0 186.9999 268.9901 L. ... 4330152 639.1843 ( 735.2045 817.1829 968.?1321006'9879 1082.4982 -
V‘VYII'VTTVI\III‘\IYIVK(l‘!!l![lYVTTTIIllIVllll!VVIlllVrVT|"TTV|I|I\I\‘ll|T11TI‘IWT1\|]ll¥¥!¥l¥|]|¥¥l‘¥!
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

338.1020 338.1004 1.6 4.7 5.5 4.6 Cl7 H17 N 05 Na
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' Elemental Composition Report Page 1

. . . . . H @)
Single Mass Analysis (displaying only valid results) o
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0 N o~
Selected filters: None N O
Monoisotopic Mass, Even Electron lons H o)
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C.0-100 H:0-150 N:1-1 0O:5-5 Na: 1-1
20, 4aY 10:00:02
12092705 42 (1.058) AM (Top 4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (41:42) 1: TOF MS ES+
100- 324.0843 625.1857 1.79e3

%_

} 626.1817
325.0925
351.089 406 0949  488.0784 027.1920 7 926.3038
. 301.1404 s ‘ '570.1188 7071760 761, 0552 8s8.1788 "1
AARSS AR RN AR RARAS MARN AREAN) SARARRREAAAR SABALARA A AR AR AR AL AR DARRARARAR SRR RARARARR LARRSN
200 250 300 350 400 450 500 550 600 650 700 750 800 850 & 900 = 950

Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
324.0843  324.0848 -0.5 -1.5 9.5 6.6 Cl6é HI5 N 05 Na
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. Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits
Elements Used:

C:0-100 H:0-150 N:1-1 0O:5-5 Na:1-1

(all resuits (up to 1000) for each mass)

Page 1

a 10:08:48
%12&304 58 (1.485) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (52:64) 1: TOF MS ES+
100 388.1158 1.38e4
753.2487
%‘
] 754.2533
269.0063 389.1237
433.0154 515.0050 755.2588
186.9983 { 679.0151 739.2231
PO 207074210069 L 597.0173 79,0151 n 843.0424
O S e T T e e et e e M2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
388.1158 388.1161 -0.3 -0.8 12.5 8.4 C2l H1I9 N 05 Na
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i

Elemental Composition Report Page 1
» (6] H
Single Mass Analysis (displaying only valid results) o7 N NP
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0 ~_O AN 4o
Selected filters: None I V\L
H N7 O/\

Monoisotopic Mass, Even Electron lons 0PN O
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) H o
Elements Used:
C.0-120 H:0-150 N:2-2 0O:10-10 Na: 1-1
CO¥%t1 Hat : 11:22:07
13032812 21 (0.390) AM {Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (19:25) 1: TOF MS ES+
100 527.1649 2 4563

%

528.1707
513.1535 |
1329220 4529.1738 1031.3235
) 7 2600099 3843202 4330908 837.0776 161 ooas 933.2860 10173105 | 10333383
T T T V‘ T T ‘ T 0 T I T T T \ T \ T T T T
200 300 400 500 600 700 800 900 1000 1100

Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
527.1649  527.1642 0.7 1.3 11.5 0.6 C24 H28 Na
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Elemental Composition Report

Page 1
Single Mass Analysis (displaying only valid results) O H .
Tolerance = 50.0 PPM / DBE: min = -200.0, max = 200.0 ~o © 4 o
Selected filters: None O A N A A AN
. . o
Monoisotopic Mass, Even Electron lons © H o ~
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) H O
Elements Used:
C:0-100 H:0-150 N:2-2 0:10-10 Na: 1-1
Hau . 10:30:22
12120307 78 (1.970) AM (Top,4, Ar,5000.0,475.27,1.00,LS 10); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (77:78) 1: TOF MS ES+
100- 269.0082 499.1335 2.45e3
1 515.0210
| 433.0186
OA)_
597.0085 679.0342 843.0486
1869987 70,0243 351-0095 485.1175 | 1516.0230 761.0438 644.0934
22,0889 2431208 270 4 [ "286.0893 5170015 0980216 680.0163 762.0240 L :
ol'”w“”"”w“w”“ﬂﬂ‘|””+'”P”w3”'”“1*”w*'r”ﬁ““‘“‘ﬁ~w"‘””L"'”w'HW””{””M‘”P”‘V‘W”‘w”“w'“ m/z
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum; 5.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
499.1335  499.1329 0.6 1.2 11.5 14.7 C22 H24 N2 010 Na
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each m
Elements Used:

C:0-120 H:0-150 N:1-1 0O:5-5 Na: 1-1

COXT3 ’

Yo : 12:04:26
13032814 297(0.543) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (24:34) 1: TOF MS ES+

100- 324.?846 1.24e3

% |

325.0889

132.9183 189.0733269.0002 1326.0906 515.0200 625.1580
. . . 433.9919 : . 828.9800
ol aba i 33 ?9 | 559:1523 o 678,9991 735‘.06‘(‘)4 769_9929 e

AR DARR R T
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

m/z

Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

324.0846 324.0848 -0.2 -0.6 9.5 0.1 Cl6é H1I5 N O5 Na
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Elemental Composition Report

| Single Mass Analysis (displaying only valid results)

Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

Elements Used:

N
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) ©/

@)

C:0-120 H:0-150 N:1-1 0O:7-7 Na:1-1
CQX-1 ' 09:59:45
13032802 51 (0.952) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (51:70) 1: TOF MS ES+
100- 368.0740 5.20e3

%

369.0789
189.0737 268.1125 319.0420 | 379.0479 713.1385
i h . . .0272 .
| | Lo ki 4930272 525.0048  g1q 5105 ‘ 811.0461 8381450
0 vu\'\v = Hml‘: el “‘T““H\V\J'l[w“TWTT‘\\‘Hw‘V‘}‘4“"0w“‘w LIRS B o e B ‘\‘\‘u]mnmvw\w“\\m‘ T TTTT T T m/z
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
368.0740 368.0746 -0.6 -1.6 10.5 28.2 Cl7 H15 N O7 Na
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Elemental Composition Report
vSingIe Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

Page 1

C:0-120 H:0-150 N:1-1 O:7-7 Na: 11
CQX-2 ’ 10:29:17
13032803 55 (1.023) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (44:55) 1: TOF MS ES+
100 382.0908 ' 3.11e3
% 741.1704
383.0961 %742.1761
384.0983 743.1785 _
L 1890744 268.1144 3402883 _492.01665110100  p19.4962 (271615 825.0660°°" '1321’/2
‘]F\\\.‘!%\l!¥<l\\‘l!T\ T ‘1\{T1[<‘\\'I‘\IVI[I\\[\\‘T;‘\\\jl\l‘I!ITI\!‘!\\‘\11‘V!'I‘\I‘\\‘W‘\WWI‘I T T ‘\I“\\ ''''' T}K\!‘\\I'IWI
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
382.0908  382.0903 0.5 1.3 10.5 1.9 Cl8 H17 N 07 Na
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Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-150 N:1-1 O:7-7 Na: 1-1
CQX-3 10:35:17
13032804 57 (1.059) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00): Cm (50:58) 1: TOF MS ES+
100 382.0912 ' 2.57e3
%
383.0963
7411734
384.0970
oL 1890738 2681175 3402903 | 496.1207 526.1218 534 4759 663.1956 | 7431767  g55.1949 .
- ‘A‘IL\‘KWV\{IY‘\V'\\!‘\'\]‘\\ 11\\1\\\;I\\f‘-‘f\i\lw\{lT‘\:\T\“\l‘\\“\““Tl\‘\‘1‘1\1}T“\‘\1'}\" f}\'{"fl‘\\\F\“}\(‘\V\\!\ '1‘\‘
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
382.0912 382.0903 0.9 2.4 10.5 0.2 Cl8 H17 N 07 Na

S117
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Elemental Composition Report

» Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

O O
Monoisotopic Mass, Even Electron lons N
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used: O
C:0-120 H:0-150 N:1-1 O:7-7 Na:1-1
CQXx-4 ' 10:39:41
13032805 36 (0.669) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (28:36) 1: TOF MS ES+
100- 382.0906 6.46e3
OA) -
383.0994
741.1775
| 742.1833
440. :
o 132.9210 189.0768 550 5095 340.291 0 ?999 464.0970  546.0920 ga4 1847 §71.1746 | 799.1774851.0983
o ‘“:"‘3“‘\“”"H:"""‘ “T TTJ\\wV\\I\w‘i“\‘iTlFIWw\‘ 11“\ \!1\\[“v “["!;‘l“}[l‘} \1\4‘ T Tor T T
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
382.0906  382.0903 0.3 .8 10.5 4.5 Ccl8 H17 N 07 Na
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Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-150 N:11 0O:7-7 F:1-1 Na:1-1
CQX-5 ' 10:46:10
13032806 67 (1.249) AM (Cen 2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (53:70) 1: TOF MS ES+
100 386.0644 3.40e3
%,,,
382.0007 2070094 749.1182
132.9200 189.0743 |1388.0729
ol 269.0031 " 340856 9015150004 bra5144 7451451 | 7511278 8590365
i 11\‘\\“\\\1‘ T ]! LI TT 1T {\1‘ T ;\\Fm\‘: \\‘K‘\ \\[“\‘\?‘TI\“\I\\};\!‘\1 \\:“‘\I \’ 1\‘1\\T T V\‘J‘T\ wi T T T 1\\ “"\f "' T T T T H \\\‘ mz
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
386.0644  386.0652 -0.8 -2.1 10.5 0.2 Cl17 H14 N 07 F Na
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Elemental Composition R

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-150 N:1-1 0O:7-7 Na:1-1 CL 11

CQX-6 '

10:52:22
13032807 48 (0.891) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (41:52) " 1. TOF MS ES+
100 402.0347 1.57e3
| 781.0582
% 4040331 5783.0573
| o |
184 0348 1784.0605
189.0746 269.0038 . 511.9444 y
. | I ) | l3“40%875 L ¥ i\ 566.0336 596.9981 761.0771 f%!” 786.0588839,0621/
T [\YV\[!I"\iTYlfIT (H‘!Hm"‘rM‘xv‘u\]uv'f“r‘u‘H‘u‘w'w‘u‘Imw'?‘vm\n\w“wur!mv‘H'u‘\'u‘m-wlwm‘wH‘.uvzm wlwx'w‘l‘u;m;iw‘z‘!wA,; m/z
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula ,
402.0347 402.0356 -0.9 -2.2 10.5 0.4 Cl7 H14 N O7 Na C1
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Elemental Composition Report

Single Mass Analysis (displaying only valid results) Br
-200.0, max = 200.0

Tolerance = 5.0 PPM / DBE: min=
Selected filters: None

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-120 H:0-150 N:1-1 O:7-7 Na 1-1 Br 1-1
CQXx-7 ' 10:57:16
13032808 51 (0.950) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (43:52) 1: TOF MS ES+
447.9843 ) 574
100
OA),,
] 870.9552
] 448'9868 858'9552j372.9605
132.9217 N
S 269. 904? 301‘1L436U mw 529 9827 557 9905 647.5509 776.9864 EHL 873.9924 980 8901 1044 4753 o
- :l 1»\!'\‘r‘\ LA ‘T\\\\\\Tl‘-(\‘\\\"IT\‘\\Vfo»‘\l\T\\?‘fTT»!\}W\‘\\ T T “
200 300 400 500 600 700 800 900 1000 1 100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
445,9858 445.9851 0.7 1.6 10.5 0.1 Cl7 H14 N O7 Na Br
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Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C.0-120 H:0-150 N:1-1 0O:8-8 Na: 1-1
CQx-8 11:02:25
13032809 32 (0.594) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1. 00) Cm (22:33) 1: TOF MS ES+
100 4121015 2.41e3
% 801.1905
] 413.1075 ;802.1958
132.9214 414.1064 522.0132 1803.1982
ol 2 0957 3510038 | | " 5969995 679.0132 | 9110942 gop 356 19%2%%79
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
412.1015 412.1008 0.7 1.7 10.5 0.6 Cl9 HI9 N 08 Na
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Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid results) o o(
Tolerance = 5.0 PPM / DBE: min =-200.0, max = 200.0

Selected filters: None

Monoisotopic Mass, Even Electron lons

N
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-150 N:1-1 O:7-7 Na: 1-1

CQXx-9 11:09:22
13032810 59 (1.098) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (57:69) 1: TOF MS ES+
424 1378 ) 1.85e3
100
871.3036
%- i
| 496.1561 872.3073
‘ 643.2167 699.?400 825.2640 |
132.9212  269.0067 | 638.2114 | 8741617 554 2179 1044.3433
o . 3510093 | I | L] TN ‘ “ " 1116.3546
0~ et UL A S B T P m/z
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

424.1378 424.1372 0.6 1.4 10.5 0.1 C21 H23 N 07 Na
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Elemental Composition Report Page 1
Single Mass Analysis ;
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 150.0 |
 Element prediction: Off O2N °¥° o
‘ Number of isotope peaks used for i-FIT = 3 _
N™ @)
Monoisotopic Mass, Even Electron lons — O
4 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) o
Elements Used: o
C.0-150 H:0-150 N:2-2 0:9-9 Na:1-1
cQx-3p ' 09:51.52
13042008 37 (0.614) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (27:39) 1: TOF MS ES+
. 2.97e+003

100~ 413.0591

|

] | 449.2206 803.1394
. 255.0987 450.2249 804.1447
. 1 5 .l J | e §?7.0658979.0267 805.1467  1007.0520 1193.2241 1251.2257 1439 1423 "
RRAAMEARSS L s S e R R AN RS LA AR NS AR AR AR LA SRR RSRAR RASA AU RASSAASARE RASAAASRER ARDEASSRRR RN
200 300 4|00 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Minimum: -1.5
Maximum: 5.0 5.0 150.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
413.0591  413.0597 -0.6 -1.5 11.5 1.5 C17 H14 N2 09 Na
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Elemental Composition Report Page 1
. . F
Single Mass Analysis FF
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 150.0 o C|)
Element prediction: Off 0
Number of isotope peaks used for i-FIT = 3 _
N™™ o
Monoisotopic Mass, Even Electron lons _ 0
4 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) @) ~
Elements Used: o]
C:0-150 H:0-150 N:11 0O:7-7 F:3-3 Na: 11
CcQx-1 ' 09:43:19
13042007 2 (0.033) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:4) 1: TOF MS ES+
- 2.64e+003

100- 436.0607

%__

' 437.0696
| 2690005 433.0090|| | 5150173 a9 1887 849191 g7 163010070457 1320.2543
- ) ) 1 A o | 1262.2251
0 ITIYYYIIIIII‘I|!YII|ll[\llvi!!l\IYI!]‘WI!I[\II\'\II TIII’]I1V\NI|lll]v!ll!llll!l!l]V'!l[lllV‘\ill’I!II]IIII]IV'IITIII‘IYI!]IV\Illl!lllrlllm/z
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Minimum: -1.5
Maximum: 5.0 50.0 150. 0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

436. 0607  436. 0620 -1.3 -3.0 10.5 5.3 C18 H14 N 07 F3 Na
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PR

Elemental Composition Report

| Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -200.0, max = 200.0

Selected filters: None o~
Monoisotopic Mass, Even Electron lons D
20 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used: D
C:0-120 1H:0-120 2H:6-6 N:1-1 0O:7-7 Na:1-1 D
CQX-1h ‘ 11:16:36
13032811 45 (0.837) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x1.00); Cm (41:47) 1: TOF MS ES+
374.1112 2.32e3
100+
%o |
373.1063
1375.1162
| ,
[132‘59185 269.0049 | a2atvez derase o, 725‘6151 775.2693 g, gpgy 1006.9617 1076 2825 11263707
0 T \‘[r\rw;'\‘wv Tt \l‘\l“\w‘\‘[’!‘T“T‘jTLw T \"{T*T!}\\l\r:‘i4"\\\}\\\l! ‘.’i' I B B “m/z
200 300 400 500 600 700 800 900 1000 1100
Minimum: -200.0
Maximum: 5.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
374.1112  374.1123 -1.1 -2.9 10.5 1 188757.8 Cl17 1H9 2H6 N 07 Na
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(CCDC 935076)

We used the slow evaporation method to grow the crystals of 4aq. We first prepared a saturated
solution of compound 4aq, employing petroleum ether/ethyl acetate (4:1, v/v) as the solvent. Then the
solution was transferred to a clean bottle and covered, with a few small holes in the cover. After that the
bottle was placed in a quiet out of the way place. A few days later, the crystals of 4aq were obtained.
CCDC (4aq) contain the supplementary crystallographic data for this paper. These data can be obtained
free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.
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